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Abstract
Background Pediatric cancer treatments interfere with the patient’s life on physical, psy-
chological, and social levels. Hospital Clowns (HCs) use nonpharmacological techniques 
to reduce the distress that hospital treatments can cause and increase children’s wellbeing, 
but few studies have analyzed their effects.
Objective This study examined the HC effects on the physical and emotional responses 
of pediatric patients during ambulatory chemotherapy. Given the variability in patients’ 
adjustments to cancer treatment, the role of a child’s age and temperament, and caregiver 
anxiety was considered in explaining the responses over and beyond the HC effects on 
patient outcomes.
Method Following a quasi-experimental design, 82 pediatric patients were assigned to one 
of two conditions: HC intervention versus control group (CG) in two separate trials. Pedi-
atric patients self-reported of physical symptoms (pain, nausea, and fatigue) and emotional 
states (distress, happiness, and calm) were measured at baseline and post-chemotherapy 
in both trials. Caregivers provided information on children’s temperament and reported 
their own anxiety. Marginal Multilevel Modeling was used to examine the effects of the 
HC interventions on the outcomes by controlling caregiver anxiety, and child age and 
emotionality.
Results Compared to the CG, patients receiving the HC visit during chemotherapy 
reported higher levels of calm and happiness, and less fatigue, pain, and distress. HCs did 
not affect nausea.
Conclusions This study showed the importance of HCs as agents of supportive pediatric 
care, whose short-term effects during ambulatory chemotherapy seem to contribute to 
increasing the well-being of pediatric patients.
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Background
Cancer is a cause of death in pediatric patients, although survival rates have improved sub-
stantially, mainly due to more effective treatments like chemotherapy (Noone et al. 2018). 
However, these advances have their own costs, interfering in patients’ life at physical, psy-
chological, and social levels, affecting the recovery process and long-term functioning 
(Miller et al. 2011). Although most patients adapt well to the disease, patients and relatives 
face difficult challenges, and can develop social and emotional problems (Van Schoors 
et al. 2017; Von Essen et al. 2000). Physical symptoms such as nausea, pain, and fatigue 
are commonly related to chemotherapy which have implications for therapeutic adherence 
and recovery (Miller et  al. 2011). Major predictors of psychological functioning include 
factors associated with the disease and treatment, but also related to individual differences 
(e.g. age, temperament) (Howard Sharp et al. 2015) and to the interpersonal and emotional 
support they receive from health care professionals, friends and family (Zebrack et  al. 
2010).
Holistic approaches, based on biopsychosocial models, are being sought to facilitate 
patient adaptation to cancer management by considering the interactions between biologi-
cal and sociopsychological factors (Hildenbrand et al. 2011). The ideal approach is effec-
tive while being minimally invasive for the patient, which usually requires multidiscipli-
nary pharmacological and nonpharmacological interventions and techniques. For example, 
to reduce physical nausea symptoms many patients are often prescribed antiemetic treat-
ment. Analgesia can be used to reduce pain, although it can also have negative side effects 
such as fatigue and nausea, and therefore it is prescribed only in extreme cases (McCull-
och et  al. 2014). Regarding the complemented nonpharmacological techniques, several 
have been tested (Landier and Tse 2010). For example, play seems to facilitate children’s 
engagement in medical care (Stenman et  al. 2019), distraction, imagery, and the use of 
music all seem also to be useful complementary techniques to help children cope with 
more intrusive and painful cancer treatments (Landier and Tse 2010; Thrane 2013). Several 
of these techniques are used in combination by Hospital Clowns (HCs), whose main goal is 
to increase the well-being of all individuals with whom they interact at the hospital. Thus, 
in the present study, our aim was to examine their effects on pediatric patients undergoing 
outpatient chemotherapy.
HCs are professional artistic performers that try to develop warm interpersonal rela-
tions with patients, caregivers, and medical staff, and create a positive atmosphere at the 
Hospital, through play and laughter (Spitzer 2006). Most common techniques they use to 
facilitate the interaction and capture patient’s attention are humor and improvisation, which 
also aims to distract them from the negative impact of stressors and enhance positive emo-
tions (Auerbach 2017; Martin 2006; Spitzer 2006; Sridharan and Sivaramakrishnan 2016). 
Several theories have been developed to explain the role of humor and laughter in helping 
individuals cope with stress, including earlier arousal theories (e.g. Energy-Release, Ten-
sion-Relief), and more recently Humor-Reversal theory which consider humor as a playful 
activity and, as such, can be used to challenge negative circumstances instead of regarding 
them as serious threats. In addition, humor may reframe the stressors by diminishing their 
initial negative impact (for a review see Martin 2006).
HC’s intervention targets a broader age range of patients, from infants to the elderly 
(Kontos et al. 2017), a variety of health services and units, and different domains of inter-
vention. The impact of HCs during surgery and intensive care has been most frequently 
studied in pediatric samples. Studies in these conditions have shown promising findings, 
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such as a decrease in the negative impact of hospitalization and surgery experience, mostly 
in the anxiety of pediatric patients but also on caregiver’s anxiety (e.g. Agostini et  al. 
2014; Arriaga and Pacheco 2016; Dionigi et al. 2014; Fernandes and Arriaga 2010; Vag-
noli et al. 2005). These findings have also been highlighted in three meta-analyses based 
on randomized controlled trials (Könsgen et  al. 2019; Sridharan and Sivaramakrishnan 
2016; Zhang et  al. 2017). Other empirical studies have evaluated the HC impact during 
the administration of invasive medical procedures and potentially anxiety-provoking pro-
cedures, such as skin allergy tests (Goldberg et  al. 2014), venipuncture (e.g. Kristensen 
et al. 2019a), intravenous catheter insertion (Wolyniez et al. 2013), injections of botulinum 
toxin (e.g. Ben-Pazi et  al. 2017; Hansen et  al. 2011), or other recurrent hospitalizations 
requiring repeated painful procedures (Kristensen et al. 2019b). Overall, these studies also 
suggest that HC interventions are valuable in relieving the pain and emotional distress in 
children undergoing painful and stressful procedures. A more recent meta-analysis focus-
ing on the broader effects of HC undergoing potentially anxiety-inducing procedures has 
also reported their effectiveness on children’s anxiety during medical procedures (Könsgen 
et al. 2019).
Despite the favorable results of HC’s intervention with pediatric populations, less 
research has been conducted with other procedures such as cancer treatment. To our 
knowledge, there are only three studies in this area: two reported in conference proceedings 
(Petrangeli et al. 2012; Gorfinkle et al. 1998) and one pilot study (Lopes-Júnior et al. 2018). 
Petrangeli et  al. (2012) indicated that HCs reduced fatigue in patients aged 7–18  years 
undergoing chemotherapy, whereas Gorfinkle et al. (1998) found no effects from HC pres-
ence on distress among 3–18 years old patients. Finally, Lopes-Júnior et al. (2018) study 
included only six inpatients aged 6–15 years old and found no changes in cortisol, psycho-
logical stress or fatigue levels following HC interventions.
To overcome the limitations of the above studies, our study examined the effects of HCs 
on the physical and emotional states of pediatric patients undergoing outpatient chemo-
therapy in a larger sample. Moreover, to also evaluate the consistency of HC interventions, 
we implemented a Balaam’s design (Balaam 1968). This design is an extension of a crosso-
ver design in which data from different group treatments are recruited with two phases, 
providing information about the within-patient variability and increasing precision in the 
group comparison. In our study, the HC group was compared to a Control Group (CG), and 
data were collected in two separate trials (T1 and T2). Using this design, pediatric partici-
pants were assigned to one of four groups sequences: HC(T1)–HC(T2), CG(T1)–CG(T2), 
HC(T1)–CG(T2), and CG(T1)–HC (T2).
Given that initial emotional and physical states can predispose patients to respond dif-
ferently to chemotherapy and to the HCs, pre-posttest assessments were also collected 
at both trials. Based on evidence showing the positive effects of HCs, we expected that 
patients exposed to the HC intervention during the outpatient chemotherapy session would 
report less physical symptoms, less distress, happier and calmer states than patients who 
did not receive the HC visit in both trials (control group).
Taking into account the high variability in patients’ adjustments to cancer (Miller et al. 
2009), we considered the role of individual factors (child age and temperament) and car-
egiver anxiety in explaining the responses over and beyond the HC effects on patient out-
comes. A systematic review has reported that pediatric age was one major variable con-
sidered in studies on oncology treatment adherence (Goh et al. 2017), but concluded that 
more research is required to understand its role on adherence to treatment. Although chil-
dren tend to more readily show their emotional discomfort (Mavrides and Pao 2014), ado-
lescents tend to suppress their emotions and may exhibit more behavioral control (Lebaron 
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et al. 1988), especially in the presence of peers or strangers (Kestler and LoBiondo-Wood 
2012). Temperament has been linked to anxiety and depression in children with cancer 
(Miller et  al. 2009), although few studies have tested the role of temperament on other 
physical and emotional states of patients with cancer. Because dispositional emotionality, 
in particular, has been related to worries about treatment (Fernandes et al. 2014), this vari-
able was included. Finally, studies have consistently found a positive relationship between 
caregivers’ anxiety and the level of distress and worry that children experience with differ-
ent procedures and medical interventions (e.g., Brown et al. 2018; Fernandes and Arriaga 
2010). Longitudinal studies have also found moderate-to-strong agreement between the 
caregiver’s and the child’s own evaluations of emotional functioning during cancer treat-
ment (Parsons et  al. 2012). Thus, we also accounted for caregiver anxiety because we 




Conforming to the ethical standards as laid down in the 1964 Declaration of Helsinki and 
its later amendments, the Ethical committees of the three hospitals involved in this study 
approved the study: Lisbon IPO Francisco Gentil [UIC/781, No.164/13], Oporto IPO 
[CES-IPO:203/013], and Oporto S. João Hospital Center [CES-HSJ:26/09/2012].
Inclusion criteria included children 8–15 years old undergoing outpatient chemotherapy. 
These inclusion criteria were based on the typical socio-cognitive development of partici-
pants within this age range. School-age children with more than 7 years of age are already 
capable of evaluating and reporting their symptoms and emotions (e.g. Fernandes et  al. 
2014). In addition, we included adolescents but restricted their age to 15 years in order to 
gather a more homogeneous sample.
Exclusion criteria were patients scheduled for their first or last chemotherapy session; 
receiving chemotherapy orally or via lumbar puncture; and presenting with any cognitive 
or language impairment that would prevent their understanding of the assessment.
To estimate sample size, we considered the effect sizes reported by a meta-analysis of 
emotional expression (Morgan and Case 2013) with similar psychological well-being out-
comes (Cohen’s d = 0.66, f = .33) and made a priori estimations using GPower 3.1. Firstly, 
by selecting analyses of covariance with three between-factors and four covariates, setting 
statistical power = .80, α = .05, and f = .33, we obtained a recommendation of 92 partici-
pants. Secondly, we considered the same parameters for repeated measures, and added two 
trials with moderate estimates of correlations between trials (.40) since the outcomes in our 
study reflect temporary states. The sample estimate for this analysis with the repeated trials 
was 66 participants. Based on these two estimates, we selected the maximum number of 
pediatric patients within this size range, during a period of 2 years, and collected a total of 
82 eligible participants.
The health professionals present on the days of data collection selected the patients 
and later provided the clinical information. After selection, caregivers provided written 
informed consent and pediatric patients gave verbal assent. Adherence was 100%. Par-
ticipants were told that they were going to participate in an evaluation of how pediatric 
patients were feeling before and after the chemotherapy treatment.
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The procedures involved two trials with an interval of at least 1 week. A quasi-experi-
mental methodology was employed because the inclusion of patients in the HC group was 
depended on the coincidence of the chemotherapy treatment with the day and time of pre-
viously scheduled HC visits. In each trial, participants were assigned to one of two con-
ditions: HC intervention during the chemotherapy or just chemotherapy (Control Group, 
CG). The procedures were the same in all the Hospitals involved. In each Hospital, the 
chemotherapy treatment was applied in a pediatric room. The data collection (pre and post-
test) was conducted similarly in each hospital in one of the available rooms that provided 
the privacy required, either in a doctoral room or in a private space of a pediatric waiting 
room. The caregivers provided sociodemographic data, patient temperament, and caregiver 
anxiety. Pediatric patients provided their physical and emotions responses at baseline and 
after the chemotherapy session. A total of 82 eligible participants were enrolled in T1, and 
73 in T2. The retention rate was strong (89%), with only nine patients not enrolled in T2 
due to changes in the days of treatment or in clinical conditions. The interval between the 
two trials was on average 21.45 days and the time between the scales administration in each 
trial was on average 219.65 min.
Intervention
According to the number of times patients received the HC intervention, three groups were 
formed: (1) no HC visit (CG) (n = 28); (2) one HC visit, either in T1 or T2 (HC1 group) 
(n = 33); and (3) HC visit in both trials (HC2 group) (n = 20).
The HCs who collaborated are professionals with specialized training to work with 
children in hospitals. They worked in pairs, dressed in simple and colorful costumes. 
Although HCs prepare sketches in advance, their interventions were largely dependent on 
the dynamic interaction with all individuals present at the time of the intervention.
Measures
Sociodemographic data included caregiver and child gender, age, level of education, 
nationality, previous contacts with HCs. Clinical information included diagnosis (disease, 
year of onset, relapse), chemotherapeutic treatment (type and administration method) and 
procedures (antiemetic and/or analgesic).
Patient temperament was assessed by the caregivers using the Emotionality, Activity 
and Sociability Temperament Survey for Children: Parental Ratings (EAS-P) (Buss and 
Plomin 1984). The EAS-P is a 20 items survey that was originally developed to filled out 
by parents to evaluate children’s temperaments ranging in age from 1 to 9 years (Buss and 
Plomin 1984). Other studies have expanded this age range to evaluate adolescent’s tem-
perament until 16 years old (e.g. Mazzone et al. 2006). The EAS-P has four subscales with 
five items each: emotionality (disposition to become easily distressed), activity (disposition 
to have high levels of energy), sociability (disposition to developing social interactions), 
and Shyness (disposition to being inhibited). Responses can vary from 1 (“not character-
istic or typical”) to 5 (“very characteristic or typical”). The EAS-P has been used in Por-
tuguese hospital settings, including in a study investigating the effects of HCs on preop-
erative responses in children between 5 and 12 years of age, showing low but acceptable 
reliability estimates for emotionality (α = .78), activity (α = 0.64), sociability (α = 0.71), 
and shyness (α = 0.67) (Fernandes and Arriaga 2010). Temperament was only evaluated in 
T1 since it is considered relatively stable. Scores for each dimension were averaged.
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Caregiver Anxiety was measured with the Portuguese version of the 20-item state-anx-
iety subscale of the State-Trait Anxiety Inventory, Form Y (STAI -Y) (Santos and Silva 
1997; Spielberger 1983). Caregivers reported how they were feeling at the time of applica-
tion (pre-chemotherapy) at both trials on a 4-point scale ranging from 1 (not at all) to 4 
(very much). Total scores could range from 20 to 80, with higher scores indicating a high 
anxiety state. Studies have demonstrated the reliability and validity of the STAI-Y in hospi-
tal settings (Fernandes et al. 2014; Fernandes and Arriaga 2010).
To evaluate the emotional and physical outcomes from the perspective of patients, we 
selected the response format scales with schematic faces to make it easily understood by 
children and adolescents. All these measures were applied in both trials, before and follow-
ing chemotherapy.
Patient nausea was measured using the Baxter Retching Faces Scale (BARF) (Baxter 
et al. 2011), which presents six faces ranging from 0 (neutral face/no nausea) to 10 (face 
vomiting/high nausea). BARF has strong psychometric qualities (Baxter et al. 2011).
To evaluate pain, the Wong-Baker Faces Scale (FACES) was administrated (Wong 
and Baker 1988). Studies have shown strong psychometric qualities (Stinson et al. 2006), 
including in Portugal (Oliveira et  al. 2014). The scale has six faces representing pain 
intensity ranging from 0 (smiling face/not hurting) to 5 (crying face/hurts the worst). To 
assess patients’ acute fatigue and emotional distress we used the Present Functioning Vis-
ual Analogue Scales (PedsQL™ VAS) (Sherman et al. 2006). The instrument includes 6 
items (fear, sadness, anger, worry, fatigue, discomfort), each with visual analog scales of 
0–100  mm (0 = not feeling the target emotion; 100 = feeling the emotion very strongly). 
Some guidelines for adaptation were followed (Sousa and Rojjanasrirat 2011), involved 
two independent bilingual translators, including a health professional, and then a back-
translation by a bilingual person. The PedsQL™ VAS was then evaluated by a convenience 
sample of 15 non-clinical Portuguese participants, between 7 and 18 years old. All these 
participants showed and explicitly stated having a clear understanding of the instructions, 
the items, and the response scale format.
To compute emotional distress, we average of responses to the fear, sadness, anger, and 
worry items (Sherman et al. 2006). Finally, positive affect and arousal were assessed using 
the Self-Assessment Mannequin (SAM) scales (Bradley and Lang 1994). Each scale has 
five pictorial images: valence ranges from 1 (happy/smiling) to 5 (sad/frowning figure) and 
arousal ranges from 1 (calm) to 5 (very nervous). Items were reverse scored so that higher 
scores correspond to high positive affect and calmer states, respectively. In contrast with 
the PedScale, which has only items ranked negatively, these scales have positive emotional 
extremes, allowing the assessment of two components of well-being, i.e. how happy and 
calm the patient was feeling (Bech et al. 2003). This instrument has been used in Portugal 
with pediatric patients (Fernandes and Arriaga 2010).
Statistical Analysis
IBM SPSS V24 software was used in all analyses. We computed the coefficient alpha for 
estimating the internal consistency of the measures with several items, and Person corre-
lation coefficients to evaluate test–retest reliability. Chi-square test, t-tests, and multivari-
ate analysis of variance compared the groups at baseline (T1). Pre-treatment scores of the 
outcomes were collected in both trials to control for individual differences at the baseline, 
reduce the error variance, and increase the precision of the measures (Dimitrov and Rum-
rill 2003). In addition, Marginal Multilevel Models using Maximum Likelihood estimation 
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examined the HC effects on patient outcomes, allowing the inclusion of all eligible partici-
pants. To select the covariate structure with a better fit, the likelihood ratio test analyzed 
the differences in deviance. For each outcome, three models were estimated. The first was 
the unconditional model (no predictors), used to select the covariate structure. Then, two 
conditional models were tested: Model 1 compared the groups on the outcomes, using the 
pretest scores as a covariate (Dimitrov and Rumrill 2003); Model 2 added three covariates: 
child age and emotionality plus caregiver anxiety. We used the Satterthwaite correction for 
calculating the degrees of freedom, α < .05 (2-sided), and Cohen’s d to estimate the effect 
sizes, relying on Cohen’s suggestions (Cohen 1988) that d ≥ 0.8 are “large”, 0.5–0.8 are 
“moderate”, and d ≤ 0.5 are “small” effect sizes.
Results
Descriptive Data
The flow diagram of participants is presented in Fig. 1 and Table 1 presents the sample 
description.
At baseline (T1), the patients’ ages ranged from 8 to 15 years (M = 11.48 ± 2.38 SD), 
with 45 boys and 37 girls. Almost all (97.6%) had previous contacts with HCs. Based on 
the International Classification of Childhood Cancer (ICC-3) (Steliarova-Foucher et  al. 
Trial 1
Baseline Assessment and Assignment to groups 
(N=82)
Hospital Clown Group (n =41)





(n = 21) 
Control Group (n =41)
Discontinued Intervention (n = 9):  
Changes in the days of treatment or 
clinical condition
Control Group 
(n = 13) 
Hospital 
Clown Group  
(n = 17) 
Trial 2
Baseline Assessment and Assignment to groups (N=73) 
Fig. 1  Flow diagram of participants through each stage (based on the flowchart offered by the CONSORT 
Group)
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N % N % N %
Pediatric patients
Gender 1.23
 Male 45 54.9 20 24.4 25 30.5
 Female 37 45.1 21 25.6 16 19.5
Nacionality 2.63
 Portuguese 71 86.6 33 40.2 38 46.3
 Other 11 13.4 8 9.8 3 3.7
HC prior contact 80 97.6 41 50.0 39 47.6 2.05
Diagnosis 1.64
 Leukemias, myeloproliferative and myelodysplastic 32 39 17 20 15 18.3
 CNS and miscellaneous neoplasms 21 25.6 8 7 13 15.9
 Lymphomas and reticuloendothelial neoplasms 16 19.5 9 9.8 7 8.5
 Other tumors 13 15.9 7 8.5 6 7.3
Relapses 13 15.9 6 7.3 7 8.5 .091
Chemotheraphy
 Curative 80 97.6 40 48.8 40 48.8
 Palliative 2 2.4 1 1.2 1 1.2
Chemotherapy administration 2.50
 Intravenous 74 60.2 39 47.6 35 42.7
 Intramuscular 7 8.5 2 2.4 5 6.1
 Both 1 1.2 0 0.0 1 1.2
 Antiemetic therapy 58 70.7 32 39.0 26 31.7 2.12
Caregiver relationship 7.63*
 Mother 69 84.1 30 36.6 39 47.6
 Father 11 13.4 9 11.0 2 2.4
 Sibling 2 2.4 2 2.4 0 0
M DP M DP M DP t
Age 11.48 2.38 11.56 2.29 11.39 2.50 0.32
Education 4.94 2.24 4.98 2.20 4.90 2.30 0.15
Age at diagnosis 9.77 3.41 9.68 3.51 9.85 3.34 0.23
Chemo cycles received 8.17 8.72 7.37 6.89 8.98 10.26 0.83
Temperament 1.66
 Emotionality 2.66 0.92 2.72 1.01 2.61 0.82
 Activity 3.33 0.87 3.13 0.88 3.53 0.82
 Sociability 3.69 0.78 3.54 0.81 3.84 0.73
 Shyness 2.28 0.77 2.47 0.70 2.09 0.80
Pain 0.48 0.77 0.39 0.74 0.56 0.81 1.00
Nausea 0.41 0.98 0.49 0.98 0.34 0.99 − 0.67
Fatigue 16.07 24.13 14.73 21.05 17.41 27.05 0.50
Distress 15.76 13.24 15.55 11.90 15.98 14.61 0.15
Happy 2.06 0.85 1.90 0.80 2.22 0.88 1.71
Calm 2.26 0.81 2.12 0.71 2.39 0.89 1.50
Caregiver anxiety 47.29 13.95 47.71 15.18 46.88 12.77 0.27
*p < .05
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2005), 39% were diagnosed with leukemia, myeloproliferative or myelodysplastic diseases, 
and 25.6% had tumors of the central nervous system (CNS) or miscellaneous neoplasms. 
Patient age at the time of diagnosis was an average of 10 years (SD = 3.41). The majority 
had not had relapses (84.1%), were performing curative chemotherapy (97.6%) by intrave-
nous administration (60.2%), received antiemetic therapy (70.7%), and no patient under-
went analgesia. All caregivers were family members, with the majority being the mother 
(84.1%). Although the groups were not fully randomized, the participants assigned to 
the HCs and the CGs were similar in most of their sociodemographic and clinical data 
(ps > .05), except that more mothers were in the CG than in the HC group.
Psychometric proprieties of the measures
In our study, all measures showed acceptable reliability scores. For internal consistency, 
the Cronbach’s alpha values was very strong for the STAI-Y (α = .95 in both trials), ranged 
from .70 (sociability) to .82 (emotionality) for the EAS-P, and presented low but still 
acceptable estimates for the emotional distress scores of the PedsQL™ VAS in both T1 
(αbaseline = .66; αpost-chemotherapy = .69) and T2 (αbaseline = .69; αpost-chemotherapy = .67). The retest 
reliability of the STAI-Y was very high, r(73) = .96, p < .001. Retest reliability between 
both baseline trials were also high for the BARF scale (.71), the happy (.62) and arousal 
scales of the SAM (.70), the emotional distress (.62) and the fatigue scales (.60) of the Ped-
sQL™ VAS, and moderate for the FACES scale (.43), ps < .001.
Effects of the Intervention
Overall, the outcomes were relatively skewed, suggesting that pediatric patients were not 
feeling strongly negative physical symptoms or negative emotions.
Before testing our hypothesis, we first compared different covariance structures 
(unstructured, autoregressive, compound symmetry) using the unconditional model (with 
no predictors) to analyze model fit. These three different structures were selected for com-
parison because we expected a moderate association between both trials for each outcome. 
Our results indicated that the compound symmetry structure provided a better fit. This 
covariance structure has also a simple structure and requires a few degrees of freedom; 
therefore, it was considered adequate to test our hypothesis. Then, we proceed by testing 
whether the conditional models, which had the HC group as the main predictor and the 
pretest scores as a covariate, provided a better fit than the unconditional model. The results 
indicated that both conditional models fitted the data better than the unconditional, using 
the deviance difference tests (ps < .001). Finally, we compared the two conditional models: 
Model 1 only included the HC group as a fixed effect and the pretest scores as a covari-
ate; Model 2 also added the child’s age and emotionality and the caregiver’s anxiety as 
covariates. Table  2 displays the results for the group comparisons on each outcome for 
each Model. Table 3 shows the means and the effect sizes for the pairwise comparisons at 
the posttest.  
Overall, a comparison between models 1 and 2 have only shown improvements in 
Model 2 when the outcomes were pain, χ2(3) = 13.46, p = .004, and distress, χ2(3) = 8.69, 
p = .034. As can be seen in Table 2, the groups receiving the HC visit reported low lev-
els of pain, fatigue, and distress, after adjusting for the covariates in both conditional 
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models. Additionally, the patients in the HC group reported higher levels of happy and 
calm feelings compared to the CG (ps < .05), with higher effect sizes for patients in HC2 
than in HC1. The happy affect was also higher in HC2 than HC1, p = .002. For nausea, 
the HC interventions had no effect. Regarding the covariates, besides the positive associa-
tion between pre-posttest scores on all the outcomes (ps < .001), the following predictors 
remained significant after adjusting for the Groups and the other covariates in Model 2: 
Higher emotionality [B = 0.14, SE = 0.05, p = .003] and increased age [B = 0.04, SE = 0.02, 
p = .046] were associated with high reports of pain; increased child age predicted more dis-
tress [B = 0.73, SE = 0.25, p = .005] and calmer states [B = − 0.04, SE = 0.02, p = .041]. For 
the other variables, the covariates in Model 2 were not statistically significant.
Discussion and Conclusions
This study examined the effects of HC interventions on physical and emotional states of 
pediatric patients submitted to outpatient chemotherapy with data being collected in two 
separate trials, including pre-post assessment. The inclusion of these measures was based 
on the principles of the biopsychosocial model which highlight the need to consider the 
interaction of biological, psychological and social factors to approach illness.
Overall, pediatric patients submitted to outpatient chemotherapy reported low levels of 
negative physical symptoms and negative emotions, a result in line with studies indicat-
ing that most patients adjust well to the disease and treatment (Van Schoors et al. 2017; 
Von Essen et al. 2000). Nevertheless, except for nausea, we found positive effects of the 
HC interventions from at least one session on physical (lower pain and fatigue) and emo-
tional states (lower stress, more calm and happy feelings) of pediatric patients. Moreover, 
these positive effects of the HCs were higher in patients receiving an HC visit during both 
Table 3  Means (standard errors) and effect sizes for the outcomes after the chemotherapy (posttest), adjust-
ing for pretest, child age and emotionality, and caregiver anxiety (Model 2)
HC2, group with the Hospital Clown visit in two trials; HC1, group with the Hospital Clown visit in only 
one trial; CG, control group
HC2 (n = 21) HC1 (n = 33) CG (n = 28) Comparison p d
M (SE) M (SE) M (SE)
Nausea 0.22 (0.13) 0.28 (0.11) 0.52 (0.12) HC2 versus CG .09 0.50
HC1 versus CG .14 0.39
Pain 0.21 (0.08) 0.39 (0.06) 0.70 (0.07) HC2 versus CG < .001 1.36
HC1 versus CG < .001 0.88
Fatigue 13.45 (2.28) 15.29 (1.87) 24.41 (2.09) HC2 versus CG < .001 1.04
HC1 versus CG .002 0.85
Distress 8.37 (1.07) 10.42 (0.87) 13.18 (0.97) HC2 versus CG .001 0.98
HC1 versus CG .039 0.55
Happy 2.83 (0.07) 2.51 (0.06) 2.07 (0.07) HC2 versus CG < .001 2.22
HC1 versus CG < .001 1.25
HC2 versus HC1 .002 0.97
Calm 2.92 (0.09) 2.79 (0.07) 2.28 (0.08) HC2 versus CG < .001 1.56
HC1 versus CG < .001 1.26
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sessions, indicating that their intervention may extend beyond the short-term effect of a 
single session. These results agree with studies that have examined HC effects with other 
samples of pediatric patients in different clinical conditions (e.g., Könsgen et  al. 2019; 
Sridharan and Sivaramakrishnan 2016; Zhang et al. 2017).
Data also showed that older patients reported more pain, more emotional distress and 
less calm, over and above the HC effect. Although this result contrasts with studies showing 
that children may exhibit more distress during cancer treatment than adolescents (Mavrides 
and Pao 2014), it has been highlighted that adolescents may suppress emotions and suffer in 
silence (Lebaron et al. 1988). Therefore, self-report measures have the advantage of allowing 
older participants to express emotions and symptoms in a more concealed way. Additionally, 
emotionality was a predictor of reports of more pain, indicating the importance of tempera-
ment to understand patient symptoms, but the caregiver’s anxiety was not a predictor of our 
outcome variables, after adjusting for the other factors that were included in the model.
Some limitations should be also discussed. The first is the use of a convenience sample, 
although most patients were from the main reference hospitals for the treatment of pediat-
ric cancer. Nevertheless, increase data from different hospitals will be important for future 
studies. Secondly, the inclusion criteria allowed for a wide age range, different clinical data 
(e.g. diagnosis) and treatment processes (e.g. duration). Different socio-cognitive skills of 
children and adolescents may also have implications for their understanding of the disease 
and treatment, and their ability to verbalize their experiences (Kestler and LoBiondo-Wood 
2012). Also, adolescents might have a more distant and skeptical attitude towards HCs than 
children (Linge 2012). These differences could have affected their responses to the chemo-
therapy treatment and to the HCs. Future studies should examine the effects of HCs among 
patients more homogeneous concerning sociodemographic, diagnosis, and treatment pro-
tocols. Third, the measurements were exclusively subjective. In the future, complimenting 
survey responses with biophysiological markers should allow for better differentiation of 
the constructs. Fourth, a full randomization of the HCs was not feasible, which limits causal 
inferences. However, the quasi-experimental design has the advantage of including intact 
groups, not disrupting the hospital routines or the regular HC intervention at the hospitals, 
therefore improving the external validity of the study (Dimitrov and Rumrill 2003). Fifth, 
this study cannot provide insight into the specific role of how the variation of the HC tech-
niques could affect the outcomes. Was it the humor, the distraction, the social bond cre-
ated, or the combination of all these techniques that contributed to better outcomes? Future 
studies could include comparison groups to evaluate different HC techniques. For example, 
Liguori et al. (2016) developed a 6-minute video with two HCs making jokes in a playful 
way while providing information about the situations and objects that children will encoun-
ter in an operating room. This video was incorporated in an application (app) for tablets 
and mobile devices to be used by children undergoing elective surgical procedures. The 
effects of this app were compared to a standard informative session about surgical proce-
dures. Although the authors have not compared the app to the real physical presence of HCs, 
their results indicated that the HC humor displayed in an app combined with preoperative 
information was more effective in reducing preoperative anxiety than a standard informative 
session. These results are relevant given that HCs are not always present in the Hospital. 
This type of material could also be developed and tested in different hospital settings with 
children with distinct clinical conditions, such as in an ambulatory chemotherapy setting.
Cancer-related physical symptoms and negative emotions in pediatric patients remain a 
serious concern in clinical practice, causing difficulties in adaptation to the disease, reducing 
patient’s therapeutic adherence and recovery (Madi and Clinton 2018; Miller et  al. 2011). 
Because pharmacological interventions do not seem to eliminate fully these problems, 
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complementary nonpharmacological approaches have been proposed. Our study suggested 
that HC visits promote pediatric patient well-being by reducing their experience of fatigue, 
pain, distress, and increasing positive emotions and calmer states. The HCs collaborating 
in this study already worked at the hospitals in which our sample was selected, and most 
patients already were familiar with their work. They are professionals working for several 
hospitals in different pediatric units with pediatric patients with distinct clinical conditions. 
Although this study has not assessed the cost-effectiveness of the HC practice, their interven-
tion may reduce the costs often associated with cancer treatment, by lowering the patient’s 
negative emotions and physical symptoms and increasing their well-being while they under-
take the chemotherapy treatment prescribed for their condition. Nevertheless, because the 
research with HCs is still scarce (Lopes-Júnior et al. 2018; Petrangeli et al. 2012; Gorfinkle 
et al. 1998), the benefits associated with their work merits further investigation.
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